Synthesis and conformational study of peptides possessing helically arranged delta ZPhe side chains.
Z-Dehydrophenylalanine (delta ZPhe) possessing four oligopeptides, Boc-(L-Ala-delta ZPhe-Aib)n-OCH3 (n = 1-4: Boc, t-butoxycarbonyl; Aib, alpha-aminoisobutyric acid), were synthesized, and their solution conformations were investigated by 1H-nmr, ir, uv, and CD spectroscopy and theoretical CD calculation. 1H-nmr (the solvent accessibility of NH groups) and ir studies indicated that all the NH groups except for those belonging to the N-terminal L-Ala-delta ZPhe moiety participate in intramolecular hydrogen bonding in chloroform. This suggests that the peptides n = 2-4 have a 4-->1 hydrogen-bonding pattern characteristic of 3(10)-helical structures. The uv spectra of all these peptides recorded in chloroform and in trimethyl phosphate showed an intense maximum around 276 nm assigned to the delta ZPhe chromophores. The corresponding CD spectra of the peptides n = 2-4 showed exciton couplets with a negative peak at longer wavelengths, whereas that of the peptide n = 1 showed only weak signals. Theoretical CD spectra were calculated for the peptides n = 2-4 of several helical conformations, on the basis of exciton chirality method. This calculation indicated that the three peptides form a helical conformation deviating from the perfect 3(10)-helix that contains three residues per turn, and that their side chains of delta ZPhe residues are arranged regularly along the helix. The center-to-center distance between the nearest phenyl pair(s) was estimated to be approximately 5.5 A. The chemical shifts of the delta ZPhe side-chain protons (H beta and aromatic H) for the peptides n = 2-4 indicated anisotropic shielding effect of neighboring phenyl group (s); the effect also supports a regular arrangement of the delta ZPhe side chains along the helical axis.